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Si 

jij^ i»^u» 

S2 

Oyjl japU» 

S3 

oL—li' -Io^L> 

OC 

jLill i^Wj c$*o ^ 

UV 

-H^- 1 C**0 ,>- 4 -^J 

UF 

**r# ^**0 

Ri 

yLiJl iil< j -U* J-J* ^iU»J *<J 

Di D3 

0*-L>- yA 

R2 

M*-' o*^>} cO^j 

R3 

JJ r* >Uiwi .u* J— < ^L>J 

R4 

f U» JXgp 

R 5 


Hi 

iyUjU 

H2 

** 

Hj 

yLJi j JL, U 

H4 

04^-' JL, <A 

Hs 

* 3 ^y jL* i-i 




^ ^ j -o aj^i' jl— >-» ji 

o-l - ; jU-i cOC jLiJi ijLj c^Aej J— v-» j* v'*-*' — l' jLJ> 

^JlL- ^ iA-^‘ 4 Ri ^L_)t ci^yJ' J— ~ r-I 



U-i. ju* J J— * J cR-» J-^4 R 4 ls'M 

H2 J^J» J^4 ‘Hi i^upi ijU.)f« <4 ^ Hi. H2^ SL#>ij 

UUil £UUJ R5 iiydl J J-^r» S2 oydl ^ 

L.-upj k i_j»L.4* SjLiy <4 4>4‘ ^-£-~4 ‘Hi. H2 £> <L*>fL'j i- r * ? 4> 

H3 ow 1 <4 oi iJ -^4 J 5 -^ 

lVSJA\ v— jp ^-4 -0/' J* J-4-i ^Wj 4 *■** 01 4^*4 

■4^-4 Si xr*^J' ^ f^-4. <^41 ^W-1 <*‘j| ^3 

«_4 [j*^3 ?r 4J> l 4 .a.j»4 * 4 >uJ» ‘Ri ,yi->y 4 — ~* 

. ( J J jZi\) 0^4' ^UAi' ) *U»i-Vl ^ib^- I a^>j H3 jLJ' 

^ j J~* -UP >4-' J* J*JS 4»«>1 >*i */b 0w ( " - T ) 

. Shunt module (S) ^UUJJ cf j'^' R4 fbJ' Uai- 1 


♦ 24 V 



(TT-r)ji^Ji 

jJ4 ^^4 ( Tr - r ) 

4_ i>Vf o>o-^ ^ u ijLj jl * v^‘ ji -^♦4-' c4 Li -^ > J - p 

.Sj-JlJJ 




UV UF RP 


(tr-r) js-^j 

i^ajt .o_» j^- ^ oLT j — £j! Jl v i'iJL y< a J f.i J 

ola - , ■.^ , iRi , R2 , R3 ^jlJLh Alarm module ^IJLiJ 

(Ri * R 6 - ZDi - ZD3. LDI - LD3, Di - ^ *LED module *■ -| i 
J- widt— s*j Alarm silence module J^_Ji olSL-i t D6] 






:ipu)l J** itjki 

UF 44^' J— ^ •-*-» oJjll 44 y jl J*JcS 

i-ioj jLo pJ iR-' J— ^-» <iiiil 4-i-ljj SjU| Lj Ifr 

I F <-Aj OjLp jJj J— <* cO^' '■*■» *<* *— *LiU ^SlJJl cLL^fl 

4LD3 £~A 1 £- <l-*jll <*-jiii» <ii*j R'^^^w jU/j V- <*- 

J^JI J j-^-i H 1 Jj4J D4 ^ c-iji' ^ 

JL^-Vi J-axJ iOj^aJ -V *^UU Trip J-ai i^.U-l J-aJj 4^^ 
J-^j 4 Ack J ^Ji ol£— J A^L> a«.^lW -*->-' fLi -upj 4 -O^il j* 

4R4 ULdl i-L^» IV '<~»\J-\ «U^yi <^*j jUi ^ JA) 1R4 
J-L JloJlj LD* ( ^Lil J_»-^ll J^4 t Jj-J' lS ri 4R4 J j_J» £- ~<Lj , ^ll 

^L> ia«..a)> ii£^Al <11 jj -Uuj 4ll--<- 44 ,JI 

<-iii j^* ‘R* jW^ j ' — * * * * A 4 Reset jx ,} ft jijj- 

iiui] i^luJt 4 yC, LD3 

ijXili j\ y 4 A 4 J-I w ^U^J< Jj* iJ\j\y J~* j£s '<Ajk JI 

^ RP L>; 4 -L**-* ^LL~> i& 4 j y» U V JL LA* S J^yl\ J* 

.ijA i' j-\£au\ 



^1 ^Ldl 
oiaJ jil JuU^- ij&r' 



Ol-U jil ij\-4-y 5 

- \ 1 1 

JjLii Jt Sf,1 ^ i>^r V J1 JJ 

-ll^l! ^ -v *-ii» •'^ iyfi\ J^'>*J> 

U*i-t Jl£-» Jy v/ i* ^Uo_Tj i aJ^i* 

jlj Jj_P b -tfjll j^i jl • rv-p’W 

( Ju^-Vl oWj ^ ) *-^ Jr~^ j^y- jy&* 

: J^. jJjL' ^ ^ i< oU\J-» j-U: ^1) ^.U» ^Vl 4/ *— Ji> £• 

OljJ^il ii^Lc- £-*Ju j\ ^IAJaJ ^ KVA j£j 

Ji»- <j‘> 1 ^ ‘Jr* J* 

J*i ( > - t ) j£-^j • ^ ^ V— Li» ^i-UH jU^-> i-L^* Jaj^-— 

( ocjl o^iiJ ^~oJ ) JiL-^- >r -Ai OjO_- a-t ^-AiJ 1 jLy Jy 
£- J y J 51 — ^ ^ r" J** J ‘ Symmetrical 

o'-djij »(A) ;_Jb o'jJ^U 4 Asymmetrical ( JiU_J' Ja>- 

^jUJ! J.«~i)' _,U3 ^ O'/ 7 jU Jl (B) <U*A-i» 

4 JIUjd' ,-1 15^ j-iS'l <Jjt— * i^“ ^ * J5t*^i' y-Ail' J^#- 

wLiioJ jjy. LJb J«Ut-. i^o^Jt ^ j~mi& jLJ Jl 

•jj/* O'-J^l' «i> J^£j iaUj . o'-Jjll »-LfJ «-*b* </L^>- <*Jk^V <>-l»- V 

J j^-> A* ViU^ ijii| *U4 ^ J^' r 1 ^ 

• !>-• 5 j J* 1 ^ ^ J*^' J^- 1 ^ •/ 2.5 


^ .r 



Currant 



« IMCO'flll 


(>- t) Ji-u 

Jjjl J-J-» jUj -O^ll J+*r Jx o!5Uil ( T - t ) 

.Separately Excited U.ja... ijlty 4 Self Excited <Jb 


S VOuTAGi 



(T- l) 


> . t 


; U AJS jl>i Js. i+J-1 J-J-' ,L; ^ i^. 2.5 


JA Sy 3:4 y J— i-' aaL j jL.: J— O'aJ^il ji Jy y 

-W-L* - .Uy y J-iit ijlS^I U.ai.l< OU^I ^JiJ 4 J>l£jl J-J-l 

L^J yjl ol 5 * yil £- J-ii* y 'y I4J OljJji* iA* jt L^f y ^a.Ai1 jl£_« 

•J*f jW-' 


Miniature Circuit Breakers 5 yuail 3 yloJl y - T / t 

oaUJl J»y Vl y *1^- Jyj y i^loJl ^*ly f-X»»s-J 

J~**j J~** ry* j J y •/ Sla * ^ it * uL ' y 

V*jJ' J-*jj J-*r fyr* •^‘-^ , L.1 . oN'li-l y iy ojl 

: Ji-* syijjif OjOj. .up L-Jb i^loH J.a i. i^aLdt o\l_J-l y 



:lyUJl J*iy 

• V v jJI ^ r" *yj .u* '-^- J-^i 1 y j - ' 

ON Wja* dAJij J-A-LiU I4 J jU» - T 

. lki-i yL—1 

. iyjJ» y ^ - r 

y j^-u Ju^-v» j-p «u* Ly-u j£ji - t 

>J>,1: *»* 3>L«f *— 1*' yJ' i^_* « tj s , •j , y-4* «yj-L»- 

ylj » I pole 0_>-'_j ^ y ai< y L- l. 4~~ » *w»UiiVt y 
ijyjL y-Tj i3Pole yli*i‘ o^AJj y-Tj 1 2 Pole JyJaJu 
JHf V — -H ( r - i ) 4Pole ylkit 

i( > ) -U*-'^ «— Jai iy — i_» i^Jb 

. ( y j£-SJ> ) y Uai* 

^ iy-ai 1 Jt ^^, y ,x^\ 3 


(r- 



V 1 -^' V— j J— ii i ® 3 W j <-L*_>- J-ai 

7— ^ l -^ • J-^-' 5 -W JJ ,— a-i- J* ol*_>UJ i-— 1>- ^UaJ <t^£Lj ftjl j- 

<->-_• y i JjUJi j o-; 4,^' ji 4 ^+J-j Jy j-^W- JUflJl J* gZ^i 

jU jli iaUj iCA£j£l Ju^.; ^ J— ^ 

J^t jLJl .sb^ >» ^ 100 J^a; ui y— aiJ' tLJl i-L* Jb^ i^JtjJI 

* J ^- 1 ij Wj J ^ 1 j ^ uy> ^-ai> 
Cr- r*-- 1 -* V b ^ >^Vd ( t - l ) j£-U' j 

.(MEM Ltd.) 



(1- t)ji-^i 


A 

B 





JoLL 





sy^ji o' ji— • 


D 

E 

F 






^ ^ J— iJ« 

J^' J-^ 1 jW^ ^ .r** 1 jW5 Jj^ *^j oji J^u> U^3 jy-w 

iLli^» ols^o »J> ^yOJ i-*W,OJ> ol* ^ 

^-»J ^ J 5 ;M> *»j Ui£i cjttl jLJi ixi o**^L ^,-U' .I4J >£J' 
J^-Uli) . ^i>i J— -iJ* ^ >* Jw ( • - t ) -^-JW 

^ ^J»^- J-" ( V £>jp J iSj'j>- J~" r-" 3 ( 1 

•jrf J V JSS 



.^a_iji oljt-3 ja 


J— 3 ' 


L-i 


^ -Y 



tL 5 — J~a^JI ifi --*j ' £ J— V Jd* j+ j 

^JOJI £y>^. J-*- ^{ J-a-J will' jlll jL-iJl L- 

0* L- £j'^_ J-A_f l__ J-A-iJl i-J» ^ — JgU-Ul 

j£-^j . Lt^ili i, — >Uli J— u* ,-#l* iJU- J s^Jij c ( 1 0:30nS) 

- *1*-^ uw ( 1 - t ) 



1 ^LLU ^*_Jl J»LL 

2 c*L* 


3 

4 

5 

6 


s_~ LiJ' 


J— 

J *aUI 


J 

ii»Li— 



*>■*1* ^y- - > 1 1 / i 

*'-■ —* • I — i ji ^ Jit jUi> UjLJ ^Ij i^^al' i^jJl *i»' jiJ a*- ^ 

J^JL i_- IECI57.1 oLl^'^ LhS ^\y~ 


> • a 




(V- t) 
Im 

In 




jj !\ 


J Jl^Vl ka. 


U jiD ^ J : U ^ly- 
: *1^ 


Im - (2.6: 3.85) In 


ji i- ; jk Ji Merlin Gerin £«»' ^ wl»- ^ ( V - i ) 

: ^ \*S j^jfc j Mulli 9 mcb's 

^.LiwiVlj ol-djll iiUjL 
^iU^X-ll oV-fLSLlIj 
ji-* ^^(TN.IT) * 

:<JUJ' ii-> Uii 


Im- (5.5: 8.8) In 

o'i Jl — >■ Vi o**A£J' <<l— A- oxh; — l' £J*'>iU : D 

. <JUJ' t-xJi o' jLj 


Im - (10 : 14) In 

<*u_»v •**>- ^ ^3 i-uj- : MA ^»'y- 

j j£sy OfC «Vj!^ 


Im - I2.5In 


$1 Ssa I“S S., sa3 gS§'ii 


Jl— Vl O'AASJl <*1— >- f ^ *-»U- : C ^1 y- 

■£f'y^' 1X4} Jiiil jLiilj ( _j — -^LAi J-oaJ' jL; Jy ^ U-ij 1 

Im - (7: 10) In 


<jL/t ijk^As ijjl\ ^]*ly jt 

• ^jyj J iifLJI ^ *jdb« V IEC 947.2 i^xLl 

J^U: C j cicxyi L ^l^-l J,LL* i^oi.1 B ^lyLU 

. <*-Ull ^ \ MA ^lyU, D ^xU U 

Ji* jUil U,ly ^ ( A — t ) J^LUlj 

Xfcr/in Gcrin iv — •//? ^Ld^mt^u C^j ittns\ ^ ji * 

^^UJi JL^VI ^ Jjj ^J< o%l£* i*U-^ f a**-J , :(Type2) ^ly- 

: JJ *1-*- iaW j <t ^- >V J>- 

Ini - (4:7) In 



J {***-*) :<Type3) 

JL^-Yl ^ i_iJ c/>U£Ji 

: JJ *1-*- <oy- w ^»yv 

Im - (7:10) In 

— V ' (Type4) ^y-y 

Jl— >-V> kfjjc oX/15* i<U_A- f.L»w — ; 
# 

i'-*_»r i_JL«Jl t o_J' o'jl—j Ob 
: JJ s^- i — ^yy 

Im - (10: 14) In 


(A- l) JiXJ 


LVCB'S n±>\ji-r I i 

J— * J Wj ^ rfy Cf'y J-^‘ 

aO> j^- i: L j **-** ^ ' -*-f-^-' JL— »-V Jjjj. X_*>-' ^LLiLlj .^L»jYl 

.Moulded Case C.B'S iJ yii o ytoJt ^ly - ^ 

. L5 £-i--YL +~9**ju <11 *-*j Compact £i» i yj' »-v> j j 

J*4j J u .:-U > ^SLx Ylj i^XiU <Lli J~* a x» j^i iiUj 

ja r £\ Jj£jj »xa O'jLJj LIS' -up Lf — -YL 

ci-^ 1 jU ) ix-j 1 4000 A ^j J-fcj i 1 00 A 

# # 

j^aiU {ji -Lx/ Lj< ,-^-13 (^iS 1 »-c* jL Li* .I70KA J~a3 ( «l.x » 

»u* L-L-*> 

Open - type CB’S o- yili i yiiJl y -T 

^ j£s Mtnlules oY ja J' »-L 

iLf— '*^3 J^j .l+iA-— oJ «-C* jl L_S* .C~ij ^ 

Lu t250KA 1 +X*i L-j 4 5000A .u+J LLl' otjLJI 

• ^ j^ 

: flkJ UJ *i»‘y ♦—*; w Xc j 

: jl- oiuj i j*- 3 j)Js jlu r 1 ^ J— J ^'y ' 

J-x-U ^j-x y .Toggle J— x-U ^,-L «1— -*• .LjLJi i-J^-iit 

.Rotary i/y 

jUl ^L ^ L—_>- . W U3J' ^L IJ o^-U *\jl, i>yj-A -t 

jliJl iax-xil^ ^Li» JX ty^u 

J^°* ^W. ^ »-^ >y? .^j»UJ' jUf close 

. i-c*-L Lki- Close jLJIj .Open ^xJ' L^li 

W'v-f 5 ' ^ iiUoil oJ-L j-^- ^Uiy -r 


> ^ 1 



-* 


i J— 'UXs+f us ^ y -*1- *±- \y 
r u_^-j ^l^iil .A> JA £\ji\ ±*y } * JfL— J> ^LS* £l> 

jV < 1 - 1 ) J^'J • ^ ^ ^ 

. <- yiJi Merlin Gcrin *£ jl*j <p ». -^1' <J *il' ^ 

a^UJ ( ^ j£-^J' ) j .Toggle J-^iJ ^ ^UJ ( I ) 

. gbUJ (^ j£ui )_, . Rotary ijy 



v t 



- t)j£^Ji U 

^ > C 1 ^! •>* Mastcrpact c >Oll ^ \ ^ 
oL .. a <3Xi * ii j>a j j Merlin Gerin 

i— •*> ^ e->* ✓uj A ji-— -ii - 1 

i Off iJU- ^ J^-i »iLiU 

.ON 

j^i A^UU jliJ ^L>v ^U-l B Jy-ll -V 

s->y£*A% jUJ» ^ -L>P ^4^,; Ai jJ 


0* - 1) Ji-^JI 


o L— ^ ^ ‘Charged <-l* 

. discharged a-U w»js£^j 

CjUI jb Uu*iCB *->.* ^Li-i C jUi -- *■ 

oy CjJ'j^ ^ c uul1 Uj ^ J ^ ^ 

■ >*! «*lC oJl Jr-*^' fiij J CfW Jj& UA^J . Jjjt 

.J^£jd,»-C ^>A(" " Oj^J 



(U- t)>AJl 


Ll, L2. LJ. Tl. T2. T3 i . ~ Jj)' -'UuVl w»>' 

Ch 

OF V>i M->1 J*J 

XF ^ULU' ^Jd-* 

MX (tfj»>* J-rf.r^e^e 8 *^ 

Compact ^ J* “ ' 1 r * 

<J*iU v'^ *d»'^ oU-^ J>j~ ( ' T - t ) j£dJ> 



Merlin Gcnn <^-1^ 100: 1250A L- CJ gj gjl_,g 
<JjS Reset Aj J. jjjJj : (Type D) j>\ jju ^»\yj - ^ 

^ li^UJI Jl^-Vl i<-U; O^LIT oLJ- f ^;.,Tj 4 
u jW^ tr 11 s^o ^ — > uii j— jU o^j 4-g.u^^ ^i ^ 

c y^ ^ I60A ^ ^S\ UjU ^l^iU i*l^U J# 3 . 160A ^ Jit 

. Im - (5 :10) Ir j*U 





tfj\jJ-\ J^-iit jL-J ^ 

. Thermal trip Current y\A\ 
>s*) (Type O^ljJv^Wi^ 





U^i 

— - ^3 (TN-IT) i — .Jiul 


•>jy 

:JJsl 


J' <tj's*- 

<-. >1" sJ 0 ^) *J— ^ ^Wj 

Ju_»-V» i<L— jL 

ilAi i- -UjJj l*-*! y*. 

• Im— (2:5)Ir Jj i250A jUil U^U 

1 Xr* : (Type MA) y%j *±\ji 

‘ ij Wj -*-> <<U»V »Jj>- ^ OlT yil cL> 

1 60A ^ ^ U,U ^sjl £l*'jiU i^UUJ <bli».— > lJi. ^U>v 
.Im- (6.3: 1 2.5)Ir 


Lg 0>&j * xr* : (Type SA)^1 yAj ^\yi - 1 

4-UJ-i oL j -u* >- LfJj xiJ' jl£l i. 

- jt~** ys~“j J^~^3 <-**f .r^ 1 -U«* i^L^- j t D.G fj gVU Ojl j ^. i 


> U 



vUiii" j ~ J -*^ 1 

. <J ^Lil £■*> yll D. G. SA ^1 y- A—iJ jA y± oJyl' iy'uj» ^ily £_ l y 

Merlin Gerin <5* ^Lj a<* . — a L' i-jjy£j}'' ^3' w *"- »y-^' •-** y Jj L u—j 

: _> j i^U-JJ j»LL i-lP O'-Ij-jI' oO> — 1J i<r — jy3' 

: Jj sl~T Ir ^ jja}\ Ob JU^-V' iiW j i*u- - 1 

Ir- XIo 


Io- Xln 



Ir 

Io i^W j 

Tn £i*UU JJ1\ jU 

X i^U- U i<yii «_J» 

• lr 2 
. Im ,7*-^ ^b jU - 3 

. Im ^ j - ^ 

. I-X In j| O^ I >~U' J~*i3> jU - 5 
• jU'; ^*W^’ : oLA £>1 - 6 

.J^-> ol*j JL<-7 
. *-*l^W - 8 

. Ih ( _jO ' v — Jl -UP J-J-ti 1 jLj ~^»Ju - 9 

.lh — Jl -UP J-aii' j* j <**-> — 1 0 



pr- i) ji 


't J. 






.STR55UE 


(U-ft)JlAfl 



ELCB'S j* - * / 1 

I Red's :Ll jl— ill •>+-»-' : Ji- ol.. - — iJ-* 

.ELCB'S ^ti^j .GFI’S JWi olAi,, 

6mA J-», -u jWJ vo— ' V>< E> J-" 1 •■“ 

JP Uu 0^ ui j-ijVl v.r-J jLJ jL, Ul» lir >jVI J' o“^ 
LU 01 *>*■< J-V 0L->l « — •^*— 

IL» f>L lS-UI .Ol y 4 .pl l jl jL-ill iaWj O' *< L '- jLI gWj* 

• C"^» O' 

, OljUwOl 0.jA>- -u ^/R ‘O.r-^' jV' O' ^ Ji-'j 

. iVl jl JUii**l ii* i>v' > jS* jJ'j ~‘M' O fUVI ^ 

i^i-l-J Vi-01 >yw ( ' ® - t ) 

0j£^.j . ^-Uul L-sjL s '/ — ‘ C^Lil 

j'V J/-*»" O' V/ — 111 

J 4 Zero Current transformer 
-U*i . £kiJ» <JT 
o»jLh £v-~^ 

r * .^ U j\ • jAicJtj 

:Jt 

Ia - Ili + IL2+ lo + In *0 

j»J Vr^ -A* 5 ^ 

J-A-* UT ^ iS’Htj* J— ^ ,A> 

T -W*L*J' .-< j . £^UJ' 

L-jUU ^ jUyC.T J^-UaJI ^ 

^/Vh ( ' 1 - t ) .^U3> >Ai-i N Jl Li <*j» ja R 

^ ^ ^ 


U L2 L3 N 




: 

^UU3» 

C^'x^ -^ L -’ 


(n-t)ji^j 

• &* t* ^'•^' ^ U*J> V/-i *1*1,, 4*^ 

c uu e* r u - • •' >,-, < ' v - i ) j^jij 

. Merlin Gcrin if> Ls ^ 



('V- t) 



y y a 



1 tSyjumMJyA) 

2 ss-+J 1 

3 yj^ £J*li 

Over current relay jLJl - o / i 

yy^Lj j£jl y fcW J-aiJ jM' «l<j */*<j 


^ jUl «Uj Jy£^ y . S**j}\ ^Ull i^iJi oJ^ll jLh ial*j 

^^^(U-DpLi^^UU^. 

S-f/- C 1 j Wi J^- ^ (^ ^>y ( I ) ^1 — >-)fl i/b - 

.OJ^I Ofjl «U-t 

•y ,a i>“ J— *■' J*Lill -*- 4 -^-' iijLL. ^ J— »J ( 2 ) 4jj{Ju0 i/h - 

• R EF c^' ( I ) A*, 

.Time delay (3) ^j^L* yb - 

Lf-1* ^Uii ^-iJ< J-J-i jU; .u* (4) ^ - 

fyV> ‘< 3 > ^‘ LJI •✓'* ^ c*-^y jW-J' **Wj c**o 

_^VI LiUl> tUU ^->^1 <JU ^ 

. ^1* ^jjl 

• J-^y jL^ 1 j (5) LED « -u-^. - 



('A- l) 





Crompton £b_i) ^ ( M - i ) J^LU'j 

f " J Wj ( w* ) -^*-'j <>-j jLJ SjLj ( 1 ) J^-lJU 

. <>» jLj 



S^J** PhtwOor*] 

V ' 

('*- t) Ji-LJ 

•jLpj 4 800/5 A «J jLJ J_y->w ; L^v 695A -J^i* jLz jL5" ijj 

,4^ JUWj jCJ' ^ 1 10% jjs . jU -k-Jti 


SET- 


695 x 1 10 
800 . 


- 96% 


.5S jj>Az -up 

under / Over Voltage relay ^Ux)' yi a^-l ajbj ^Ob ; t / t 

Jl- ..a a!>j o'oj^ll A_J*LLi^' jt o_4_i-' iabj S*i} — - 

.£ijyj { Bus Bars 

jl J^\ S^j J*j*i ( * * l)j£^Jly 

- ( V J^-^ 1 ) »yi^- <VjC >- T _J * ( ' 

> V . 




Voltage J+sr Jj~ ^ t.1 t (1 ) X^L i^b 

.»^.L^ jl transformer 

5/b ^ fiUJi J^J-' Xf4- J-Ui‘ X 4 J-I <ijU^ ^ J— X (2).(3) iJjU- i/b - 
i-.jLL> ^ iREFj.LV X*^- £- ( I ) A+Mf — >-)fl 
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tAiUx^ U iRTD Lf-U ^Ui» L*»,.U J*Lft 

sl~*- 4 0— J» >L-JJ J^lx, o- L^J OR U*-J* cr ~>U ^ }ri S 

VAr^* oL*jUli -o-t ^Sjl £lL-fcIi J— ^ 

O-x^ li| c LAl» dAUT, . JiVl 0 -J 1 >L-JJ RTD 

. RTD -x»- • ^i 

r-u s — *!h A:F -X_»-’ »-xp *JL>- aj' j £ .UL ^.XjMj 

. r a^_ii > Ji-xdJI .23 o' >v» ^ 

oL*jLL* jl 1 IOOQ Lf-«jLL« jy%JI <jj ^ oL«jtL* »-i_>^: — I iaUj 

. 1 Oi2 

Kxitation Loss relay Jt£l j'-Ui i&y - > T / t 
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0.1 x 695 
800 


-0.08 In 
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10:50% jy L« CRANK ikiJ 1+...1P <p^~ JJ *xJi -up 

^LiAii -UP J— (Under ip J' ^U^/'i' — I»L - U-L* - 1 
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.7.8 iUJijy^UiJi^i>l (15.16 J.ILJ1 
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JA 90% -UP iPy-J' ^>UAil i*U- 

:J1 

- 67.5 % 
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JA ‘<S-y^S. OU»»jll £>- {-r^J ‘ J* <A-\y. Jy=' £>" 

. iiiU-l oUlilj OUi£il 

Error detector lk*-» ipb - T 

ik-i* f ij JJ» REF £*->' ^ jy J>J« ^ j 

. ijfo j* £ jU-> V-'j 

Error amplifler lk*-i ,-£• - r 

a+P, £*•>» M* ^ ^ ^ ^ V b C> ^ *>^- J 

. (Generator) -U^lt £>*- J<Ul' 

Power Controller ij-LiJl - t 

r^* y i ur-" Lj H r^' '■** 

U-j • J i5)l» Jl~ w*>i a+>. ^ J—o 

Stability network jl^b-^l ijib - o 
ji i^b-yi ya ijAxJi c > ^ v-m* e* ••**> 

*_pL-* SR4A ;l> j>*(r - o> 

. Basler Electric Co. iS" ± 




(r- o) ji-ui 




IjJ :El. E 2 . E3 4 jJcJl 

J^-iol -*+4' j* >^i.- * v JL5>« -l+>- jlS” 

iOr-yi 4 iT_^Ul iUwilj 

^Jii c>l>t J-** j 4 jJ ^_UJ A.C *_^ j VL Ji^i\ <-iU ^>1 >1 
. ( r - o ) j£jJ 1 ^ y> US' El , E 3 ot>Vl ~ 

5 j^ -^>-* JU— j^j :F+. F- JUi *J\ jM ^ 

. -JiiLL ^U-' (»-U^-Vl JJj lf^-i iiyc <2*15 
4-jLi^.j UjUtti ^ J-»y _j : A.F+ U i-:li .jUJ Jrt ^ 


' tl 



iLfit-ULi -UP i jJy-* * 

X .* % - -*< jj-U ftt 



JA l^wi o^ £- J^yj : 7. 6 £*->» -»)>• 

^ji>*x. o-y» x«jf ^ >*yj - 3 - 4 UiJ - xi ' •j-^’ ^* , >’ 
A+i-' j* ^aJuA* ii>-luJi a j-LlU jLill -LfJ-t jl5" bj ^ — £jk 

ouj -up 7 ^u-iii ^ _>>y»vi au> j^yj j^ 1 


. OV i* jL—- .uy» ^ >• u+>- 

•i> J~*yj ; i .2 ^ jyJ* ^ io_p j~-»y -up ^^u 3* u»i>t 

• ^ j»yJ' ^ i-^'y i-up jr-*y -up ^i-y J>-^ ~ u»i>v» 

jtr bjy-,ji j--»y 5 -h>ow< t - o) 

. ( v J^LUI ) A-C-B jV» JVT *1 dJJiSj .( 1 ) A-B-C 

£- J-*jO tSj 1 ^ 1 iJL »- •j^7 I ^ ^ C 1 ^" - 

. yiu-JJ • jOiJ' Jy-i ^->'y»‘ 





*1 ij JxJ' Ob O'oJ y 1 J Uc- i - t / > , 0 

i-S'^-5- *-pIup ^ -A—#— as- Js— *y 

:i -;U ob oloJ^U^- Marathon Electric 

. o- yi iiJy« JJu ^ -' £•• 




PM I (XV 200 (1 - o ) j£-U'j 

cf>-l cA^y £- aJ^li o-U-t .u* Marathon electric <S* ^ 

<~-A* Jl< llu »<*■ yi i_u ja i^jJu fMA: .J £. 4 i _ f U 

Ja_j A-B-C jLT tij L»1 C-B-A o?-jV> Jj£* L*-up 

. CTBi, CTB2 o*t >V» £, jLJI J^ 


> tA 



C~A \ j * PM 100/200 ±+±\ ^ J^y ( V - o > J^UIj 

<J*)C AilJJ £. i-£^Vi Marathon electric 

Jt< U-U \*s}y^ s sS^ ol -^.K £* 

Jo_J A-B-C ^/Ljj j\S lij L*l iC-B-A <*-^Vi L--u* <~-i* 

. CTB i -CTB2 u \ > Vi £- ^ J y~ J >\ >1 



***ioc no 



-« TJ 


(V-O)JiJj. 

*PM200 J-~*y U^> £->* ( A - o ) 

. 1 --*- i^_iJi jU; ^ <4w^V» Marathon electric 

Jl, UU *o^l iA-> s-Uu f l^wl j£j jLJ O**^ 

°^ VI JLr b I ^ ‘ CBA ^ 

»CTB 1-CTB2 £- iX-jii jL-_Ji J ,_>w. _>»>! Jx-J A-B-C 

• ^> ! 01^ £. J^y <L^I 


> o . 




(A-o)JiOJI 


: Jj U ijAAi\ .a. j ±r%j 

(JlaJi ^Udi ob ^L*» VI aJ^i £- J-#y PMG. PMG o»>Vi - > 

. \a j^oi <7ij^ •j’^i M^- s 

. j*u ja REF £*->» a**- ^ : J-'r 6 * 7 - ,, > VI - * 

.i,uyi aJ^- JU~ waU J^3 F 1 +F 2 - o»>Vi - r 
.ijisy Jly Jb^- ole. J-*y E 1 +E 2 . E3 o»>Vi - 1 
. A or^l jLii' CTA 1 .CTA 2 *-i^Vl-o 

. B J* a^jll jLJi J^. J^jSCTBl. CTB20i>V» - 1 

. C jLJ' J^yCTCi. CTC2 o»>Vl - V 

Ia> jUt sL-r^ iCTBl. CTB2 o>>Vi~^Jb c U-L- j*4-A 

. aA yLc aJjIi Jy ».. ‘ - ; a_p -bull 

c \A-ix PMG pjl aJ» ^J^UaII ob ^L_^Vl aJ^U ol>t J— - * 


> o' 




•OV uJjli OFF ►liiii jis* lib ijjJb 

•44-' j»Ui-r/W« 

: J 1- *44*' ^ i^Ull J»IL jjOxJt Uo - y 

£yU a^j- -k-Jd ^a.^-.. ; ^ : Fine adjustment o+jUJ U-i-iii i^Uii ikL - > 

. jUi‘ a+i-i ^ + 10 % ^+Li ^ -d^UJ 

jJaJi ^ k -j d l f+ k; .-. 7 j coarse adj : o^U ii-i+Ji ^ i^Uii ik-L - y 
*>- j Lf* j r -^' — ; ) Stability adjustment ji ^L—'Vi ;kd - r 

4<A*%+^Vl iol<j ji^a— Vi Ml^ji 4-U^U Jl^-t +iP <A*o^Vl 
v>-j £--*-< ‘ vU^-' Vl J-U ; jl^-Liw-Vl J-U7j 

^ ^ vl—*- 4^-^d^i ik-'j, Jj^ii £> ik*-*- ^ i,k^_Vi 
^ +-4-4-' i—»l,-j ‘ «j>4^ *-Jb ioA iu- 4 _A-i ,Jk^ ^ <Li-i+Jl ijXiJi 
j'r^— ^ ^ dli jJ b^i 4 ^ -* : . I ^kJl ik-l y jJ^ll ^j\ J»\ 

• ij W j v-*** - 44 -' >d b] b? 4 +-*- 

iJL - , ‘ 4>— ^‘j C^' x < * • ^ *— i ’*~* JI ( ^ - 0 ) 

4 HI Stability JbJi j'^Vij »LOW Stability jUi*A\ y^Vi 

. Desired Stability ^liii 



Tim# 


Tim# 


Tim# 




> or 



Percent Generator Voltage 


J a SM : under Frequency Adj oo yji J>U~i i ^ - 1 

^ xJ^li J-i-U A^-» x^p dJUSj tfe# i^—dT «>dl / x+4 -l V> 
t £- X+4-1 ^u^;' UJej jLxi-l f-ip iiU- ixdij 

Cjm ( 1 • -• ) J^d'j . 00 ydj i--i £- lird xJ ^1' X+a- jli 


. ( 1(V4:I(V7 )Js< u cj ^(J^L) ij4 u. 

/xJL^xrM, 



(\. -•) Ji-Ut 


J* Up«J' 4-i^ij cJ xJ ^ll 
•«*** x-ix ajydl £- x+4-l 
Ol — fj — »d i-J — «J XiP 

J— ^ OLT^jil 

--p_ r — JiJ L-x^p jl_-t< 
xjjll 

• £>■ 

(X^x~Jj : Droop adjustment <^J-i jUa-Vi £- x^i ^Up~i -o 

J ‘ DrOOp k r ^a, a— < j ^ ^iP 0*XJ jll J-_^ ^ XPP a I^Ull eXP 

0.8 ojXi J^U- J— >v J— 4-’ -*-* <4-^j »v^ AJ^i' J-x-U -up 

• ^ v-d Vj Dt<h>p ^ ^ i >-L- 

S-*M -^4-' (Jj J-*V -d>» f »ij Ja-jJl -Uyj 

.B^jJi Jpv^^ J^ 


V-d» j£jCj Generator current limit adj xJ^ii jLj ojX^- _* 

jLj i— ri ijUl* jl-xJ' ^ ( 1 50% : 400*£) jy L* xl^li jL-J ojX>- 

^ •*** £*>^ jW^ i— -d U_J ^,-aJ VI xJ jl» 

( JiLcdl £• jj+j-j y <p- v . Jp ^oJ ) J5L-_dl ^P ( — a-iJ'j i( 

^1 J xJ^LJ ^UJI J-a-d CiLf jWxJl Ixp 

■ s—Ul 


> or 



Speed Governers oUk< - Y / o 

• YJ«*< Ol— ia^. - > 

• «*r- oL *^~* - T 

.^L£ji >i> ^ oUl* - r 

Vj^^J'oUiu-- 1/T/o 

* ^ oU^uii *x» £• < j 

^J 9 ** ^ ^ '!» J— *«j (Lower - OFF- Raise) 

" 5a w s? r IJ ->^ **> J1 Vj-tf «^> ^ 



(W - • ) JS-U 


1 


4 



J^^JI i±S\* if A^ j ^1 ^ 

J^aJi ixS'L. Ji> 


LpL-JI V jLL* ^ iJ>l 5jbJ :>^ ^ s^ill l^yJl ^ x^i 
Ji: UUj liiwa^U ^wajl J-L*- J*-i iJ>-Jl ^ ix^l *5^^sJ 

• w-^’j J*-^ 1 <^*b ip^ 



<*04^ ( ' T ~ ° ) 



( \ T — o) Ji-LJI 


Si /l- 2 S-L^i jU; 4 L 


vr*J<J c L^- 

J^ 

o- jW il 

*->>• ^ s 1 c^' 


jja-i Ml JJ i*-V Ji* W2 i J'jji ol*W2 Jd±\ 
a^S* U JiJ j <+*- *- — l' *-^^’ li * 1 — 51 ‘-'j^* 4/^’ 

Si / 3-4 <-^,11 jLo R — J' JjWj •-*) ^ Si £-»j -u*j . J^oii 

•L*1 ^ &,-& jjJ^jtJu wJl-U W2 ^ai> W. Jdil ^.^ . i 

. Jy<-J' a^SI> i>y— j'— -j' •+’■ <~ — !>’ »-^y^*' i <tL-J' 

Si /3-4 Si /l- 2 i-L*^ hU;OFF wj^uSi -up> 

•^A s ^r*3 


^ oo 



l* r Jt OUk. - T / Y / 0 

^ Lr* ^.r- -k*>l ( > r - o ) j£kJl 

- k^iy-Vi Barber - Colman company iS " ^ 



(tr-«)j££i 


; JK 


Pol 


V>k«i' j'-ii-'V »yJo> kjlL* 


Magnetic speed sensor 

C 

G 

P 

D 


OjU» 

J-.LJ r U_- 


I 

Combined signal 






A 


• J j- SB • yb 

Electric actuator ^ J*i3l 

F e* ; *r Ji y** 

->-* £frj^' M*- (^ ‘Pot <*jtiii <k-lj# 

J*LiLl J- 4 _i-l £. Pot ^ J* ^ c JjLii' 

4 Magnetic speed sensor <*, — B ja f^UBj jJ^-D «-Ui B <*j-~ 

^Lkii jU G r £±\ gjt- (J iC JjUl' £>■ j ~£ J ^ G ^i» J—*; 

ijjU- J-jw J*j C jjUi* Ja-AJ Ol— kd* £>-j ‘P* 1* ^ if'Jj&y* 

Jj[A\ £>j r-^ • J £* OlUkd' £> 

jA-d' ^r-»- cC JjUil A ijJ-iJl i/b J^-XiC 

^ r+) J— ^ r** ct > j k A •j- 4 -^' y b &*• ‘ao-#^ 1 

£• — Ji JJi; <^->1 j£*.j • vjlkli i-*, — u V— till £~kM J J-a1 

iij'>Jl *Js*~t olaJ^* ^ -d^li J . -••-< A-i« ‘ F JU^-Vi 

. Ujo Lj V+£ 

( \ t - 0 ) J£a*j 

4 J^oJ! i^U i ji^li ^ i^-k- ^ (^iJ' ^ J-^s i Barber colnian CO. 

. J*uB <~£b ^ r 5 ^ 


1 

2 ijijoJi oy^li J |^<j Js*^‘ ^ 


>oV 



iV-i* i—S L- ^ r £^i\ ( , e _ „ ) jJLui, 

^ ‘‘^ '•* ^ '■>*-« J 5 ^' ^ ^ j*i ^ 

i *'- Jl J^U; s4J' iLi., . Min ^>_JI j,u; j^ji ^ ^i^j. 




1 


2 

3 

4 

5 


jjijU £-> J-*-~ J** 

Jo^_- *-*, 


6 



7 Jr^y t!> 

r »x^L- if i^-TU ^ (>'-*) 

^LaJI Jt LU . i-ix*- ‘a^jla j jlji Jaj 

• ^LJ. J^iJl ^ i,^>» ^L^lt ^ V j£-Ul 



^ **r- J^r ( ' v - ° ) J^-^'j 

. i-£* ^Vi Barber colman Co. <f 



(w-o) 

J^LS* *i »— 'jj 1 1. 2 +24V X4_j>. ^ >!-.> 

• l(,A ^ r j^— *j * ^yi o^u-a; ^ jxl^3 Jj-m^ 

6, 7, 9 ^»iy»V' J*-*J' ; ^.«! 4. 5 

• u Jflil' £*-,11 a+*- ^ ^ 5KQ O jLL: 

. Magnetic Pick up 10. 1 1 o*l>Yl U 


W 



: Ja U iP^- J» OUki* j ktfi 


^>1 a_^ k^J- ^ f j^a-3j Speed adjust i^J ^ - ' 

. ij jikll ip j— J' 



I 



- T 


J^. 



. Droop J-J-> 


^ 

i-P, — Jy iJ^jJ» 

4 RPM i-^. TUI 


i— -J'j 

Of Engincl UkkI 


ii*l5 *P j— ^ 1 

S . «_i c$* 

.up i_-_-»LjUl #i> 

(^ j'j ^ 

Is- ci^' 
chronous Opera- 
. tion Mode 


('A -0)JiAJI 



3,J j' ^ — II jjj ( w. JiLxJi , J } 

. .1*1 .-U f a^_, .Droop iii JJ.I »!<; - «^-JI ^ 

. Droop operation mode ( .L*£j; , i^l sS^SJt ^ 

Engine control unit (Ecu) i^Ul j su^j r / o 

S i \ ^ ^TUi J 8a ^ . r>iJ 

l+J ai ^JI JS'L^iU jU, «b1 ^XljSj 4 L$L;Uy1 

•' ** -*-* ji Jtyuii «ui <^rai 
- pressure iuS*li» ^ j _ > 

. High temperature Vt^Ul 4 ^ «U ijy. ± j3 ^ _ T 

• ° ver crank * C*- 1 ' ^ a-* r .+» J it^Ul ja* - r 

. Over speed fcJll ^15%^ ^ 5 ^ j _ t 

. Eng.ne Running j, J} ^ ^ jg >Uu , jj yu^ 

ASM 150 jl> ^fUl J ,SJ Uiyi ( , , _ . , js^ij 

Murphy co. \S^ ^Uij^ 



(M - O) JS-^J 

\ IT 


JL-J *1,— *- Oi-o-j gjl ^ <^rj -^-jij 

. Jl jjjJ' iJl»> JLJ > —^>-' aA-* ■*>■ JUaP V> 

iL* £ j— I' — 1* ^ i-^-j >yss 

jaj i^L-^ ^»-Lj crank cycle «a_Ji a^p J~*y' U-‘ 

t A. J< ^jL»w o'^ jap- i^u_<. *-aJu% crank disconnect ^o_J' -up j-auiil 

. crank cycle attenipl 

*..iU i-P^—J' ^ I 1 5% -UP o j—a-aJ’ i-Py— J' iiuL -a— — » iiLp j 

J-^CrO V-»* 4 Cj' O'^- JAP J*-_* |U*J iU-TUJJ 

.( j»y ^xp ) i os CjU* J-^'j 

. sg ip^i (ju. ^at. .ecu u^rai 


SE 

i-yTUU i-Py A^' -La^ 

Reset 

UJ-t -*pL> 

Stop 

jaJ' —>1^)!' -apL> 

Start 

^jaJ' JJuIaJ' ^pL# 

Test 

jLJI jLl jl^>l JopL-» 

Silence 

^ y^. J' Ol£— j ^lPlJ» 

ATS 

^j&gSUyW JUxVi ^Ea. ja 

SS 

iPy- J' 

SP 

c-^y 1 ^pUp^i^La- 

ST 

til' AJr- ^IaJ j' ► La* 

Ri 

IsJjW wiU4 





R2 

R3 

R4 

R5 

R6 

R7 

Rh 

Hi 

H2 

H3 

H4 

H5 

B 

G 

A 

CM 

SDL 

AV 

FV 

CRi 

SC 

CBi 


•JjdHij 


Ol ij iS'tij 






Jlrf u 


ii\ij ju <4 


•-M' *>-j OL* <4 


y^* **io *>w< <4 


si~ijy Jaw <4 

VAW ■4* # 

A* jW^ 

ii-Tlil *-U 

*-U‘ iJ J r A- ‘ -j .JlL 

j*i^. vi vJUJi ii,rai .iy> ji-o> ji*. r u^ 

J 44’ 


oW jUaJ* <r-U» ^»U3I X>- JA 

V*^-^JI *lfs+£j '<J)jz£N\ o^jUftJi ^-5. 

ii-TUl ji £j»li 


>11 



on 



(')^ 

(T • — •) Ji-JI 



LIV 



(T)iU^ 
(*' - o ) JJLuJI 


H6 

jiisy u 

H7 

j'-^y j* 

To Trip CB 

cua j-i J| 

SG 


POT 

Lp^-J' JX.-> AAjlL* 

ACT 

JaaJI y-A-* 



jU: 4 Man ^o_J 

Ji ^1 p SE <i-5^U jlu-»-> a^p 


jWJ j 1 — * J— ^ Start ^ i -upj .Man 

.xJl J^U> jp -k^Jxl> U»j| ^ ^>1 ^ ‘R2 tfjV* *-M 

<^Ui j j^-u >-o ‘R^ ^ Slart 

Rj ^ J— 6 j 15 -»’> v ‘ ^ 1,3 iifcL - iJ ECU 

J-- A-j RJ <>- y-ill 4 ( J jijJ' i£^«j ) R 7 ‘( * -M* ) 

J~*< C-i^Ji ^ i«-»-J‘ ^.r~ (^ ^ ‘SOL .AJI &j**a J-^- ^ ^ 

<-l*,ll jU; F.V jy^J» fU~# jU jl—A JUiS^y 0*~- l-r iJ-' iA-ii 
^ R7 jr*i^ j^ Js} U x^jSG ip^-J* ^ *R2 o-yiil 

^/a-aJ' jijj-vJt j-*j ^ r 5 ‘^r^ 1 ^ 

<*j — IL JA A** i,UJ 

f£*^\ 5.l^I 1 j2 *Jj >V> J) L-_fL— L) i^-uiJt W-U JyUi« SS 
iJoiJi ^ 5 Ui a^» iSG ip,-Jt j*5U 4^5 ^»>Vl dlUfj liuttll 

iJ^l 8 <omJ' JJ jU .ECU <^li« ^ i^3U 6 

oia* ^JiTj k( iijriLi ji^o ) R5 jfri/ y^» ^ (*&**» 

\±j 11 -up ids'll' ip^- Ja-Jx, ^Sj^s^TOl — 1* 1^^- • HG olpl — Jl 

. POT i^Jtdl i>jLiii ox-'y <0*A’ 



:JTLUI 

po r — 1» y 1 5 / y ii-_rui ij x±* - \ 

jUJ R4 r Uil IkU ^SjSj cH 2 JLJl Uj 4 R6 

Cr^ *~*Jp a-* ^ •»>♦* J>^ £Sj 4 AV .1^1 r L_ 

4 ACL ix*-j y jL ^. Jl i^Tlil y io_>- j 

cH6 ^ 4 h? j^ji diusj 4 ju-i j <^rai 

Rh c Silence JjJi ol£-| k*L> kk*JL r ^L ; Jkjji 
u ^- jl ijl < j iK -^ • i-^U» ;U j 

L^LL xJ+Jl ix-j i>U)l 4 Reset i±U# ^ 


Jl <s*s+^ jJ ECU j^j 4^-Vl y kyS’lli iXt .Li* - t 

* j-u o'VjU^. ^,ji ii^rai y r ^iS\ »x^j jl*; 3 » i 5 ;kiji ^ 4 6 ;kui 

*xJi y ^rui j^i yu y^ 4^>i jiy 10 u, 4 10 iy jr 

ULJj R4 fL*Ji cf^o J— *o »H3 *xJl y j 4^ x*; <A fj a; 

J^Jl ol£-J Jkk-D 4 H 6 k>k^* »jU>l 5-1 .y*j *H? jpi 

ik- 1 ^ k « g .k l » 51UJJ o^xJi 4 Silence ol£-)fi k*l > ik-i^ 

.Reset ,^3 kU 


4 jik s I ijlyU o-y ^Lix- j^i . -L*,«iJ» *U ijly «*y £taJjl .Up - r 
J i-^3 ^ J ^ <^1* y ioj. ^1 5 ikLJI J-x::» 

4^^JI y y*£jl ,UJt ^ki-^ 4R7 y y*£)l ^UJI ECU i^TUl 



’<A tyj R4 i-XLkJ r UJ> IkU 45^ C-5^1 ^ yj 4^111 

4H6 SjU> I ki .y-; 4H7 J^Jt 4H4 jUi 

Reset -k-lj* iia— 4 J^J> o^-» ol^L-j Silence k^U> ik-i^ 


. iJU-U -UyJl oU^ y y 


SP AwuiJ' si-/ j AiP t 

. U*LJl oVU-l J> J-~ U *H5 i 1 wf >U^' jU <4 

i--Wi -u* CB i *J*UJ' J-ai J— ^ CR I wjl 4* 41l< 

i.1^ >~j j \jy> .Ut V,lW G ^ U iiijlixJ' 

Ai*j 4^« r r^Jl jW *>-*-.} OlejUaJ' SC 

i-J^JI jUI ^ 4 ’ #J> >" J^J J^' C 1 "' 

_u* ll*LjUy1 i^i ^ <it . L* u^lij R7 ^*<>1 <*-yUl» 
*Aut £>j ^ SE ii-Tlii jLii-i •-** *i*kj i w^-J' £_^' 

1 ^ ; -. k 4_—-^jJ' £_Uiu' J-* LJUU J-jci w>^- ---Tli' jL Ul* 

' - -■ J_ ;— aaJI* *JjL zj *—» y+ t^iJlj ATS JU^Y 

(ATS) ^L:u yH\ Ju^» -t/o 

^.L-aH ^ i^>4 JL^VI Ji; ^ J^^y* JU^fl C U^- J) 
jt J-4^-» ,y*U*J» J-* dJJij t •-*-*-.> ‘kr*^ 1 ) 

jj <*,+£)» ju_»-vi iauj dJJir ^ ^ l-ji w-i* ^ui» ^*-4^ **A 

^rr^'j-^’ **4j -U** f-4 ^U;» £- sSJ&' jM 1 J-^' 

. ATS «-U ^Ui' j^-xl' £• 

: US' u*j ^yuy*i< JUsW juy ±*y j 

.jy~~jjijj£** ‘>jy «&j&j ‘>H^' ^^y' J^' c^u- “ ' 

. Uii>w is- y^A f'a^-W Uy+4 |W ^-i^y' J^' ^-iU. - T 

j£s VI jULii^i ^-iU^ x>' * 4 -^' 4 JjU- '->y*y 

( 1 JoU>— ) ( T > - O ) j£-Uli . lli^ ULi' ^ ^ ^ ^jU 

jLi-ii^i o^V -<y.r^ ol^i (3 ) - (2 JoU~ ) 

LA—S/ iyijji J0j*4 i(2) 4;^4 wJ' i/b ^yu (1) ^ai=U VI 


> 1 ^ 


NCB 


GCB 

Fi 

F2 
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OPTIONAL FUNCTIONS 
19 I* S' j ' ei~23 a it ti it — x ~ 

/£*. LOAD SHARER 

«•*“ *v. » 171 mti* ; ma rr." 
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(U - n) jv^ji 

« 

L.J .OvUi Li , I > />". (2. 3) jU 1 , 3) w»l>7i ji 

- > l' W ^ * > 6 ■~ >l > 4 * 1 L-i . -0 >■ ^0 ^ L- ^ jJ^li _.| 

IP -LrLJI 4 jL_J’ jow -L-Lj iL* o- ,!•’. I> .- - . .It . l 


^ JLZS* ^ O^jUrj a* * . 

>- ^ J^s ( 1 4, T 5, 16) 







■1 oL 


-• Ki ' W : 4 ; 


71 


(12, 13) 


• V3 jV-' 1 0 -l« '** o'/> 1 




7 , 12 




i .<_J‘. 


ijj w J-v 4JJ^« J--->- j_*-^ -*Jy' i J-.---.. *'-’ 

~~*i' iL ^>2‘ ^ J2ai j_~p y a-a-* . J.U---V 

i^y ^^*-*3 ■. ■iJxJ' , *s >» ill i » \ * \ ajju ^L 1 jj ^ K. I 2 2>'uL2'. /.*j 

j.< I f -lfr J^--a-~i ^^*-*1 i/tiy 5-L*< 12 w ojii_)l ^yj; *j^y '*V -Oyi 

a -•“'^* l — r _» ;-is2-» ,_— ’',-a 1 ; — '•— *- k J ^nJI.*wV j l -f*' w - 

•> .2 2‘ L.._v- >U.^.j' .::*- »• 5 .■*-*.■• j2 2.' 23, 24, 25 

. Jl*» V j, .-a..i yjiil <* 

iyJoi ) 10S y'-<* ~i«-X kx-~L*' » jjJ. " J,* 107. JX*j 

t -lj; 2,U.i.5' » .23 -74-25 . ; 2X_- / i l *2-24 ^ r Sj- 2.*.u.>v ( ^yV 

: ~ . y' U yl^*-V \~i> *• C'ii 1 1 -5 /. V' -Jjl' \^~ 

. 73. 74 75 v *>'4Ji 

Ai/ j 2 J>- J.jai) w- r " iJL-- ^31 32 w ..ai2_" w -y r wi ; j .* « «_. ». t » 

. yvS.0 *"' 7. c _f-* > 

: fliX-u ^4J1 JU.^1 ,*~x* jV^r i^Ui' ^ U-s_j 

Jl—vVl >,.■ J .nnd Dev '/. .JL* V. -»V^' • «*'-*-* ^ - ' 

^_v.J.-Ji i'uJi ^ i_: — j i ( 20 7. : + 20 '/. ) ^/w L- s £ >-*- — l 1 

. .Ld_jii 2 1 O'i O 1 ja 1 J_— 'y «JU- cr * j‘ JV.*-vVJ 

dS-i '(-4.1_LC t 50 If/ ltf i yA_ : j Sys.Freq - r 

^ v * 1 60 M/ U-^.- j« .50 H/ 

.60 UZ 


\5V 



. L»’ y r h^‘X‘ 

V.i A - — - _>w w 1 — -_.*~J* • * .*,: A-*— *j A; • -' -'— -’ ji -• — 1“ ‘J 

.Grid .tJ» > j Synchronizer _'-i * 

JJL^Ji ; . -U *_» j_£_i Load sharer , i3 

Grid ‘ i'-t-^- J.— ’ v ‘-Lp-’ £--** < ' c - ■ " ) 

v,, , ■ ,__v C-''''- 1 «-•• '* i ^ j* x j : -'' L'+ Jr ' 1 * 1- iO'^v.«-d J '-*->- i' *•• *- fc ’ v< 

. j< 

j^a'P' -Jy oL-J. ^.ip .>• '-A: I -L-*“X * 

‘j i ♦.-.-J. 7 «, j > o -■ — s-Lj*-! 28. 29, J2 2*^»— <• j.*';, ••' •‘.-I - t« *i -*• 

^l--.i_2 3.«_>- 2*' r •-'" W - 4 'P 9 1 0 «->■ j-'-ii* L-v.*' 1 .*?*"* «■-— Lilt ua^a! 1 

4 S\y u * £l?Jl ^_* w P*'— 2- I At Vi jLi L*AT VO'aIP’ 

. SKI CO 


' \,\ 














aT.- 4 .1*.! fc> 


Sl ; .l •{ O * , — r- 1 — X_»J y \> — 1 ft ; I - * 


. -J' 


Dual ( ?urrent relay £ o ** / a / " 

1 * ;’ : •' «-V *_<> r 1 "-"— *->'•' A-'' 

“ ^ r.?^' j jr-V „-W ( • V “ ) 


Sl .l .00 '£ 






I 


aJ^JJ ^**^1 AJt-jV' jL: oV 


2 

3 

6 


4.7 

5.8 


jl^L-^b 

*-J» jLj i/b 
jL; 8 /b 
^ J s')> 

~>*yU > t j .aJJ 


^ J 5 ‘-^ L w' ,bL ' a - 8 I»l;A*j,4£j> -U^i' 

ji J-*j iJU ^ 8 ^i^JL W ^U-' £lsil» j^ 

jU 1+-U ^Ui> jj^l' **-jl ^ jbJ' U^-O . ^—^aJ' 

wM-b jW^’ •* lN jl ‘V- ‘(0-3 : I .21 n) J* U - j^>4J *.*J' 

c-U *aJ> ijLi* Jo *. J *J-U ^Lixi' ;M' 

• >T 


jL^vU ^Li*}/' jL; l+~U ^1*1' *-*-~*j | -U^l' <*•/' -*->■' jL J w >LL^‘ -u*j 

-bxlt ob c( I: lOmin) j* U £»//< (0.2:0.81 n) j* U rj'^ 

JL^I r JJ ijbi) J-aJ jJ j*) s.y-~ -*r- 

^U-b Jjs-j* *ib L-U i<JLL^ bl-x.*. : -.' oJ^i 1 ^ jL_*-¥‘ J-abJ oJ^ll 

. -U>' ^ C\i JU^V» J^i; ^ ijUJ J* 30S A^j 


«_. ; *J jl— J J -' Lj'j 795 A oj jmuJ J/vii' jl— ii* j* 

: J,L- .U^JJ juil jUJ' ^ 90 /. ^ jL-o c-xJ» jLj jir bb 4 1 000/5 


90 

X795-7I5A 

100 


T . Y 


715 


: jfttJ i-j 

-0.715 In 

1000 

: ^ — ; cji aJ U jUl' jLiJ> ^ 40 1 ij jl— 3 ) 1 jW^ ^ ’H* 

- ^° X 795 — . 3i8A 
100 


£0>> jLJ' t^ol w»U,)'< j^i 


318 

1000 


-0.318 In 


U*j *Xi jl-J ^ 50 / ja Jil jL-; jl *0 

. <JU-I W U>^- 

C J^ jU J-i-i' J>,*i ('A-') 

.a^^SELCO 


CT! CT 2 ct 3 

n 


R600 


m 


03 


HlT^l SELCO 

^2 3^002^0*^0 

X| N SEC X, N MIN 
STAPT CURRENT STOP CURRENT 


* l 3 -I 


n rio, 


(>A-*V)Ji-LJ 


t .r 



. ^UJI^UJI 



J jj.ui oU-TU 

Diseal Engine oluS'U y\ \ / V 

: iX*-\ jl\ ij>Ul j ±\ >x* ja J yX J» OL/l- ♦--ii j£s 

. Four strokes ±\ yZ>H\ «-pLj Jy* oU/U - > 
. Two strokes ^ <JU Jya oL-TU -T 
IJ^ULJU- W'/V 
^Vl ouru ^ ^,VI J^Vl ( > - V ) j£-U> 


■» „ 


IV' 


* •• 




,\f 






(>-V)Ji-^J1 


T . V 






iHA 1 


^IaJI »L»— j 


^ 1 ) w^-J' J> y : 

^1 .I^JI <*-‘j| J-^<j 5 ^~£A' lU * Jl i-^i> 

.^-Ji 

o u - JI ^ ik * J ' 5 cr^ 1 jW^' -U> ( V ) iliukiVl J»y : CjU 

. U*pL> ^U-V 5 ^-Xii 4 1 — 11 fL» jU< 

4 L1aJI <i-Il XJhaJI ja 5 vlr* 1 »(-*!■ J^-^ 1 ) ijJ-ii* J»y : LJU 
. Ja-V 5 cr -^i' £*-^j ii^i oljUJl «*jijJl JUi[j y* 

£=-*i y*— J> iVisJI ^ vlr^ 1 -VJ^i ( * j£-U' ) f*UJI J»y : liulj 

^Xio^ bjU. <»-lj| Ja^. !T J^a* 5 cr -£i> i2 fiUJl (U_^ 

W**J* *5*1* iiaiji -Wj 4<il^-Vi £ jU- o^l OljUJI 

. foUJI 

• *jj* $ j* -UW 

*-*-*bj Olii^k-I ( ^jL ) <i-_S"U L-if-jy y>^_A* ( t - v ) J^Jij 

.J.iy.vi 


r . a 




( Y — V) JiuUI 


7 ^ I 

8 jjJ-\ 'a^jxa jji-. 

9 . 3 


,Jii* £»'jj 


10 

^1 UJy 

4 

11 


5 

12 

cAiL^Jl 

6 


^UJl c^l ^>'^- 


iJLJ' J>iOJ« ^LuTL. - Y / > / V 

u .ijj-iJi j.^ ^ oL-rai .j— *j 

p-4 i Lj i-«-J' iJaiJ' jW^' -**f L*-~j v— — 


Y . <\ 



' J ‘( 1 ( r - V ) 

• (•** j£-^' ) r jUJI ^^3 ‘( ^ ) 


1 

2 

3 

4 

5 


f*UJl oljU 

v* * -^ *'*+ J^--^ 

J>-^ 





T > > 




i3 ^-Jl ^LL-Jl i^ll aoji ^ ^ii 

^ ^ LO X±A\ kkl^i J^JI it \^\ J,u_kii ^ J trJ UJi OUL^ 

:ijOi 

OljUJl ULJi <^U ikLJI ^ ^yi ^ ^ 

.ijUiJl iy. Tu^j tJ^-V tii^l 


.•fabJij v^-Jit^U* 

o' jU r jUJl oUlw UJi jj 

4 ^ UI °‘j u c'>y ^ • W cf-^s 4 r ,uil ji >» vi 

4 4 i-j>! ik-i* ^iJi ,1^1 ^ t 3 w^-Ji oUj ^lJ-.Cj jt .u* jJJij 

Vij -H^hj i^Uii oij U ^ ,>^dl p>io 

• • l j4*f WA-VI *^,1- J 


oLd-U Turbo charger oU <i! /'iig^lj 

^ ^*3 y J.i^Vi <JUJi *i-JUJi oljO-iJi oli J^oJi 


<iUdl J^Ui-l ^U j~LL» J— < d-» t J^aJl S.UT ^ 

^ Ji * u W *j'j~ ^jr *M j r iUI **M j i^^Jj ^I>! 
^ J, ^ v ' •'>* 4Ui,j .1^1 ik-> -U 


• ^ c*bljk*vl 


•C5^jr ( i - v ) JSLlJIj 



6 


1 



(t-V) 

:*>]£**- 

4 £j> | 

5 il*oljU 2 •W 1 J>° 

6 ilyil ^ c^>J' o»jL— 3 4»-UI f*UJI *lj* 

J~* •/* C - ** < ° ” v > 

.J*»jA¥l 

6 I *W I J>’* 

7 jl>>*V»ii> 2 


t ' r 


3 



(o - v) ji-LJ 

J>dt - T /V 

J>*J* 

Julius’ - 

• J*jL' i olil iliS* - 1 


f Jp (lw 4 

*W»eVr-*- 5 


^ «i*u c >i foWl ,y 



Mjr* - \ 



iV/ <+ tufas’- Wt/V 

^ip \— «J ‘Ar-*’ oL 

j^. ^ jl tr? _i^ J«- 

(n-v)ji-ui 5 - < V j 

jU^-j ^Apj *oU>k^!/l ^ oUjk-Vl Ui5" cir^j ‘< ** “ v ) 
. ( v - v ) J^-UW jy- '•*> j ‘ J»>' 


(V- V) JiJJI 


T > a 


Hi 



• b^'j u-J^J JtA* *y~* wW( A - V ) jCUl 



:^J^* 


5 

oIjuU 

1 


6 

»l >y*J. jyyA 

2 

£*> 

7 


3 

cT^’ ^-r^" 

8 

*> 

4 



JJ oU^-Vl J>-b Jl ^ ji^il j 

oL-1£a/}/1 J* i^Ul oU-^Jl iijly »iiloi-« Ui . i-Jijja i-f y 

*J*A* ^ ^iJ! ^¥1 t oL-LXil <5* 

* Jjl -il J^A JA is^\ Jii i-jl^l J*-l ^ *lAii • ji — • J > oijjLi 



£- ^'-^' J\ > 

.iilJjUl 

-*> ^ * WU1 ^ oUi^-Vi jU > OU^VI ^ ^ 

v_-->« — ll Ol*L-» l+-i OUii ^1* ^ t Jl y>-Nl 

^ jr oUjU-^i ^.tj i< J-«^V» J^^JI oiufu ^ j > 

CfWj oL, ^ J ’ j* J—*0 o»^»j toLuJ-l 

^ C-~^j VfiUJlj w->> — J' Ol^U— » ^Uj ^ ^rjldl 

.ouu; oWjk-vi^ 

• oW^k-1 O - v ) J^'j 

:*I^ 

1 OUL^J' ^jf 

2 olf -i^-i j >s~'A 

3 oiiii;ic- 4 Jji^ 



(a- v) ji-m 


T ' V 



( ) oLaJ-l JA iS>- 1 Jii i-L-T -w-y ( > • - V ) j£-Ulj 

^ J-L <~LS — Jtj f*UJI oL-U-u* 

Jl •>.>-—* ja‘<S^-\ JiiJ ^ ijwy i^-'y OboJ-' Jy^P JJ ji^il 

Ji; <~.i r r £->y ( W* ) J^J'j - £ljjj -jo ^Ijj Ol—Lw-^JI 

. OL*l— iJ 1 ^i’ Ob*»-' J y*-L ^y> *S j^-\ 

Ol<-L^-l j y-_P L»-UP f -*_»•-: ( ' ) 4J--I' i-byail jL L*_Lp 

L.-UP fAiu — ^ ( w-^) J^-lJL ii-jil Ut . jijl jj\*%A 


7 

fU^aJt Jl— 

1 

. 0UU«*J| ^IpI Lj> Ol^oi-l 

: J^4jl y*u: ul< J * Jl 

•k-v 5 

8 

r l^aJl j 

2 

JV 

9 


3 

Jj-P 

10 


4 


II 

Cr^ 

5 

W- jti- *4 j3 



6 

<***• jtJl gjj VJ j[£j j\ J y>*A 


T>A 




(>• - V) 


b yjA tOUjla— V'l *hS Ji— ’ j ^~ijl' J 0 **" ' = -v i * 

h il>> Mr* -^o* 1 J 0 ^ *A*-3 h &J* *r** jy~ x*A c : ' :: 1 

^ JU* dUi-S- J ^ ^ 

c-i>l‘ J*y- J’-’-V £>.>0 ■ jy* s ^A £•*'*' *** 

^ ^ ^b ***** jW c*— ^ ^ iH* *** ^ 

■ >> r V Jv* < " - v > J^j • 


r>^ 




(M-V)JSJJI 


•Ul< - t'y+lK* ^,-Jl : U>j J j*.dl o*^ ^ JUi* > Xtryt 

• *>- ^ U »llb a< ^Jl JjLii 

^ iji^u Jiijj nUW i.^ir jua— l u^^-j *\j\ ^vi .uU 

•*>** ^1 ^ ( r+*'A ) C-^’ “W J | ou>-vi JI^ 

4i ^- *Jj* « a W by r^i • J* <Sy ± I 

: J| 0*^1 C*«j^ fr— ^ *>^€j . jwJ 0^ 

• *0** Oljjj - . Oljji - 

•****> ^ byj>jn ( ' t - V) jSLiji 

1 .^Lliooi 

2 v-yi v*w 

3 <^y»)c^u 

4 


TT . 



7 



(>T- V) Ji-Ul 


*IUJ Jit ^LJl *UJJ JjjJl Jt J-* 

Ulll <*>■ Sj'r^ ■=— 1 ^ Cr — - ^ &ji y+* **jM 

iOU^fc-Vl ^.tj Jy ^1 *1^ ^t y *Vll £jy- jt 

^Jai * i_*-L~» j ^Jj i -^^—iJl y ; > » J-L-J ^ jV-Jt *^’ Jy J *->oi j^£j -. i 
. # W* •>'/>* <Ty JyJ V y- U ^t *ll» O'y/ 

:^t 0 ,^ 1 : Ott 

i,y yy ( >r - V ) J£-U> 



1 -^y 3 < »W- <*■-** 

2 ^J.r- 

4 

5 (^^ )Cr Lll 

6 *Jit o»j 


(>r- v) jiJJi 


TT> 


®W-- <ij- r4-> • j)* ^i-» 

ia k>* i J* ‘-kr^ *W- Sa^. 

• »W- 

>--»' j^i £• JJ £-lil J\ ^TaJL 

^ » Vji^ oljj* £- fa i « :-l » £±1\ ^ 

.IjLlsil^Vl^ 

c^odti^-r/t/v 

; ^ u ^ ^ wi-lt J io* c-rf >J» ijjaJ a *- y 

.Oli»^V> >b ^l£l» Si# ^1 ^ JJJu - ^ 

OUI^JI jy ^ ^\jS J ^-1^ ^L-l - y 

. jk# cr^ 11 £• £.'> ^-v r J ‘( ^■^-‘ ) 

•*** ^ UjW - T 

J'iyi' c r-*'^ 1 ol_ii>- jy ^ ol jl_*> ^ ; £-_• - r 

. oLi^-jU 

J! j'r- 1 -^ ^.P* * — NJ J-i-r«J' <-U-t.d1 i<U- >- - t 

*oJ-' ^*0 ^' »jj* J^ *J^s* *ut VW js* 

.(U-V)J^Jl # fc tf il 


1 

2 

3 

4 

5 

6 





ZT'A l jy^* 

sl~J# J **~9 ^<Li jl-L* 

^ oS>- Jj-l 3 c~i# ijbJ 


TTY 


7 


c-*j 


8 

9 Uxp 



(U- V) JLi* 


jw^: ^ j^i; o*>J' s^>i» £* — -’- 

jtjkj* o^oji-i 3^+s- js *sS ^ y ^ i^>x*-' iiw 

•jU, . -UU1> *tfiLi *Li-* >-^'j Jj-y 

^ *C-<>i» £>^ Ji-» ^ ^v-J' ^ £->* 

^ L-J'j * UJi«i) J j*- -iil ^ lf*~- J I wJ'^U* ^>- »U~*> c-f y3' >-■»«- • j j— L« 

^ *i-^J*i' ja C-*>» £>^j -“■*-* ^r - J- 1 ^ iU^ail *A> 

jy* 1 ^-‘/' ^ Ji *» jy' ks~“'s^ ‘^J c-V 

^ ft^- J-Lu*j . i^>>- -I**—* 2:3 - Ja )' -**•--» j*^.J iS-ibJkl 

J*->J J ^ *£j*- J* Olii «a - Vl C^>JI 

£ S' ( _ r -^- ) i-iU- ^ oUjla^Vt ^ A3^» C~*>1' u°y^ 


TTT 





. Jl ^\ 3 ,^Sl\ Jj. a-ji. il l C-ijJI 

OUI^ ^S±\ J* j+kij 4 ^£il O.J £»> j,^ ( > o _ v ) j£jJl J 

oUU JiiUip^jCiJijc^^cAii^j c<^ j^Lui) 
• V» > b J| ^>« *> O* ■ k ^ JI v.r -5 



('« - V) JS^M 


^AP 1 jir ij)>- t / Y / V 

AjijlUJbt ySl 

: ^ u 

• Jl* J*»* - iaA - , -My — 1 

# 

. J-^uj uj Jj£*i ^yyi i^r 7T7 ^ J -l — ji _ r 

.cAHjk-Vl Jf ^y iA^lj jyj £J»-r 

• * A - t 



• * 0 

. OU jk-t C f JyJ il> Jlii^ ( ' t - V ) 



<iwJ^ aj>Jj i (0.002:0.003 mm) jy U £>y* uS*) "jt*** iJ A-’ 

^51^1 . iy^» ijjA, «»^a ayrj Wj-^ r^ j f-^a-5 *( 3 ) 

»(5) o>i>» jy^i-.-i' ^ ^SJ- ^j^O) j^-' 4 

vy U<>, K6)oLiU_pi ^1 v— U» viiy» ^ j*~. 

.&jk*\ J& J-Uj ^*-a»v *^- cJ»Uj*)f» &tl+j 

jt pi "--- ‘ : * • one unit injectors ax^i^i o».l*-j - ^ 

^ .ii^ o-iy i-^j r^) ^ 

J^_i- k> i J U O'J-^J Jl ^ S— 1» 

id tSj * | j J-i^- 1 ^ ,a ->-J j~*t) ±A-0 j~+\yA 


TTo 




il' JjOj L3LLU «' j jAj, fliaJl l-i> ^yu j 



Detroit 

VI iSj~L±l jXJ- 

i olu^-j r Uki ( 

'V- 




. Diseal Allison 





6 

r lw 

1 

J^-'oJl -k>- 

7 


2 

c*y vy 

8 


3 

c-^ 

9 


4 

•xo* 

10 

■*> 

5 



• cT^Jj ^ i-o-iyi wf ii-i Jl /■ -Ul, ^Jj-lj 


(W- V) JLSJI 


TT-, 


^ UhIJu-j ..ill ^ju- j^aji ,yj > iiiUi J. «J) 

J*-^~' * * •-+* ^ ijUail 

jV t ^ i J~S Jij^ £-** X* ^y. O'y- j> ^y~U J*-^ 

j_»v <*U klAJ-Ll iJU>^L * jL^_J cfjl * j j 

J ** -J ^ ^ <>^ jW 1 

^U a^-1 — * jy* **y+y* cA&p- j jiy^ Ot j£ 4JI* y^y 

• J*jH ^ oU>- ^ J>> oy^l ^ /S'! .jU^I 

• £•** *& J ^ J 0 *** ( ' A " v ) 

: 0 !d^ 

4 jyj £±jA 1 ft 1 .*** g£,»J 4<J«3 00* 

5 , a ii»^ wr -^ 2 v^JU^l *IU 

6 ,Jul£iL' w '~ >w “ ^ ^} 


1 



6 5 4 

(\A- V) JS-^J 


TTY 


^r- Jl >- cr ( > n - v > J*Jj\j 

.csjjjitj^yj^ 




: ^ ^ U-ij 

jt Ub^- o< J_>- j~*Ay jr^\ y* £^— *• ^ ^ - ' 

•j- 1 -* ^ ■* -*- ' -*> 5'L-_LJ i-«— -al' OL-^y ( v_J U jUait 

jt ^ _ r -_s*t ii-_TUl ^LiJl ^ >ai Jl V**J 

. <i-TLJJ <i -UiJl -ia>- ^ jL-^ 

i ^ Ll C»— *■ J- j ^ 1 OI>iJJ V»- jUi jl 0j£< jl - T 

• 1-5 m Ji^cS>VI 

. Jrti fc- J*V ^ ji>l ^ ^IS^JJ .Hi ^ ^Ji ^ - r 

iJ^-iil ji U - < -^ Ai» f a - : ■■ ; ^jO, O^. f U i. : ..L £^4 - t 

.****» 

. 5.5m j.jV\ c-i OI>U ^Vi - . 

*-^-“-* J\ U-iJ'j yJ-H* J* J-*^' ■ ij ^ JI - 1 

, 60 m *> * 1.^4 . * 

^ ^*1 Jj& Jl v*X t<-r^L-U jUS jl - V 

. 13cm ^ Ji< V U. ^ J»>« ^ ^ 

Wr/v 

. aJ^it £>.* Daily tank *>ij Ji>>- jJ^- j£j ^j*-*-^* 
oU ^ J -*“ v <s—*7*3 a»>J-» ^ ( * • - V ) J£-Uij 


TM 



(T* - V) Ji4JI 


ir-A" •*>' 
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